Platelet-derived growth factor isoform expression in carbon tetrachloride-induced chronic liver injury.
Platelet-derived growth factor (PDGF) has an essential role in liver fibrogenesis, as PDGF-B and -D both act as potent mitogens on culture-activated hepatic stellate cells (HSCs). Induction of PDGF receptor type-beta (PDGFR beta) in HSC is well documented in single-dose carbon tetrachloride (CCl(4))-induced acute liver injury. Of the newly discovered isoforms PDGF-C and -D, only PDGF-D shows significant upregulation in bile duct ligation (BDL) models. We have now investigated the expression of PDGF isoforms and receptors in chronic liver injury in vivo after long-term CCl(4) treatment and demonstrated that isolated hepatocytes have the requisite PDGF signaling pathways, both in the naive state and when isolated from CCl(4)-treated rats. In vivo, PDGF gene expression showed upregulation of all PDGF isoforms and receptors, with values peaking at 4 weeks and decreasing to near basal levels by 8 and 12 weeks. Interestingly, PDGF-C increased significantly when compared to BDL-models. PDGF-A, PDGF-C and PDGF receptor type-alpha (PDGFR alpha) correlated closely with inflammation and steatosis. Immunohistochemistry revealed expression of PDGF-B, -C and -D in areas corresponding to centrilobular necrosis, inflammation and fibrosis, whereas PDGF-A localized in regenerative hepatocytes. PDGFR beta was identified along the fibrotic septa, whereas PDGFR alpha showed positive staining in fibrotic septa and regenerative hepatocytes. Despite a significant decline of PDGF isoforms, hepatocyte regeneration peaked at 8 weeks. A marked difference in the degree of fibrosis was observed amongst the individual animals. In summary, PDGF expression in liver damage primarily parallels mesenchymal cell proliferation and extracellular matrix production, rather than hepatocyte regeneration. We conclude that PDGF levels in chronic liver injury peak at 4 weeks after onset of injury, and that the outcome of chronic toxic liver injury strongly depends on the individual capacity for tissue regeneration in the weeks following the peak of PDGF expression.